"y-a" Phase Transition of Monolayer Ce on W(110) 16 SEPTEMBER 1991 C. Gu [3] [4] [5] [6] [7] [8] . Photoemission studies, when interpreted, show a slight difference in the number of 4f electrons in the ground state for the two phases, not the loss of the 4f electron upon entering the tt phase [8] [9] [10] [11] [12] [13] .
The y-a transition has been studied by photoemission on thick films of Ce [14] and on bulk Cep9Thp i (which does not have a P phase) [15] . The shows the spectra for y-and a-Ce taken from Ref. [14] . hexagonal with the spacing about that of y-Ce (1 1 1); C, hexagonal with the spacing about that of a-Ce (1 1 1); D, no LEED pattern from Ce, about 7.5-A coverage. The spectra are normalized to the intensity at 1 eV. Inset: Corresponding spectra taken at 120 eV with comparable resolution on bulk y-and aCe, taken from Ref. [14] . [16, 17] . This is spec- [20] . Briefly, there is a significant shift of the surface components when the Ce is in an (n x I) or incommensurate "rectangular" phase, but the surface component returns nearly to its position on the clean surface when the Ce is in the hexagonal structure. This indicates, as does the poorer registry, that there is far less Ce-W interaction in the hexagonal phase than in the phase at lower coverage. Ce-W hybridization appears to be weak for both structures, however, for there is no obvious change in the spectra of Fig. 1 when the structure change occurs.
The LEED data show that Ce forms a close-packed epitaxial layer on W(110), the lattice parameter of which shrinks continuously as Ce is added. There is no evidence of domains of different lattice parameter up to the limit of contraction, when the spots broaden. Since these layers are about a monolayer thick in Ce units, one cannot expect them to be identical to a (111) plane of bulk material. The fact that the changes in the relative heights of the peaks in the photoelectron spectra are greater than for the bulk would have been puzzling, but recent studies have shown that the "error" lies in the interpretation of the peaks in the bulk. Laubschat et al. [21] and Weschke et al. [22] have shown that a-Ce surfaces have a layer of y-Ce on them, reducing the full extent of the change in relative peak heights upon transformation. Homma [8] [9] [10] [11] . (It appears that hybridization with W states is weak. ) Qualitatively higher resolution at 122 eV is possible [22] and desirable [25] 
